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(54) Therapeutic compositions comprising excess enantiomer of amiodiplne 



(57) The present Invention Is ccncerned with phar- 
maceutical compositions comprislnsi a nrilxture of am- 
iodiplne enanllomars, which compositions have both 
antl-hypertensh^e and additional cardiovascular proper- 



ties derived respectively from their calcium channel- 
blocking activity and their ability to release vascular ni- 
tric oxide (NO). 
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Description 

[00Q1] Th9 present invention fs concerned with phar- 
maceutical compositions comprising a mixture of am- 
ibdlplne enantiomers, which compositions have both . 
anti-hypertensive and additional cartUovascuiar proper- 
ties derived respectively trom their calcium channel- 
„ blocking actIvlty.and.t[)ejLM3il8y ,to reieasej/asgjlar n\-_ 
trie oxide (NO). ^ 
[0002] Amiodipine is a weII-l<nown calcium channel* 
blocldng agent which Is used in the treatment of hyper- 
tension arid angina. Amiodipine Is a dihydropyrldtne with 
an assymetrle centre at the 4i30Sitlon; presently, am- 
iodipine is only approved for administration In the fomi 
of the racemate, specificaliy that of the besylate salt. . 
[0003] ITie individual enantiomers of amiodipine have 
been Isolated (JMedC/iem 29 1696 (l 986), Anrowsmlth 
ef 8/) and Identified as R(+) and S(*) (J Med Chem 35 
3341-3344 (1892), Goldmann etaJ).The caldum chan- 
nei-biocldng activity of the racemate has been found to 



so comprising sufficient R(+) enantlomer to maximise 
the beneficial NOInduced cardiovascular effects of the 
latter. That is, to improve blood flow to vital organs such 
as heart, Iddney and brain by vasodilation and Inhibition 
. s of platelet aggregation without ejfec^ng nonmal haemb- 
dynamlcs. 

' [0008] Further benefits lllcely to ba associated with 
_ such compositions Include Improved endoth eiiai func- 
tlon, reduced free radicai damage, reduced atheroirna 
10 and plaque lability and a change In the arterlo-venous 
■balance. These, in turn, are Klcely to have slgnificant'end 
organ' benefits, for example, reductions in the rate of 
acute myocardial Infarctions and revascularisation as- 
sociated with coronary heart diseiase, chronic renal feil- 
13 ure, congestive heart failure and angina. 

[0009] In work shortly to be published, the ability of 
the R(4-) enantlomerto release vascular NO was studied 
. by 

so (a) measuring nitrite production in canine coronary 
microvessels. epicardial coronary artery and aorta; 
and 

(b) measuring cardiac oxygen consumption in oa- 
25 nine myocardium /n vSro 

in the presence of increasing concentrations of the 
enantlomer using the methods described in CitcufaUon 
97576 (1998), Zhang and Hint2e.. 
30 [0010] The R(+) enantlomer gave rise to 

(a) a concentration-dependent increase In nitrite 
production up to about 6& pmol/mg at an enantl- 
omer concentration of 1 Ot^M; and • 



reside largely, but not exclusively, in the S(-) enantlomer . 
{JCerdhvsscPf^maool^ (Supp 6) SI 44, J W Rfgby 
efa/;. 

[0004] European Patent No. 0754043 describes the 
surprising ability of the R{^) enantlomer of amlodiplnd 
to inhibit PDGF-induced vascular smooth muscle cell 
migration using an in vitro system which effect may 
piiove to be useful in the treatment of conditions such as 
atiierosderosls, restenosis after anaplasty and en- 
dometriosis. ' 

[0005] 'tthasnowbeenfoundthatth9R(-f)enantIomer 
of amiodlplna has another unexpected property, specif- 
fcaHy the ability to relcaso NO, a potent vasodilator and * 
inhibitor of platelet aggregation and the active species 
in nitroglycerin (fOJney IntewatJonal A9 S2-S5 (1996), 
Ignaro), from endothelial and vascular smooth muscle 
cells (hereinafter referred to as "Vascular NO^. 
[0006] When amiodipine is administered as the race- 
mate, the NO-lnduced cardiovascular effects of the R(4-) 
enantlomer are largely 'masked' by the potent antl-hy- 
pertenslVe effect of the S(-) enantlomer. Furthemnore, 
the amount of racemate vyhlch may safely ba adminis- 
tered is limited by the hypotenshre activity of the S(') 

-enantlomer which,- in excess of about 0.5 n\g/kg, can- 
give rise to adverse effects such as a marked and sus- 
talnedfall In blood pressure and reduced coronary blood 
flow. The R(+) enantlomer, onthe other hand, is expect- 
ed to provide beneftelal cardiovascular effects at con- 
centrations far exceeding those at which the S{-) enan- 
ttomer begins to produce unwanted effects. Thus using 
the racemate of amiodipine places an artiflclal limit on 

..the amount of R(^) enantlomer whk:h may be adnnlnis- 
tered and deprives the patient of the fOlt cardtovascuiar 
benefits of said enantlomer. 

-[00071 — The-problem^ -which-the-prcsont-inventiorH- 
seelcsto address Is to provide amiodipine compositions 
comprising suffteient S(*) enantlomer to achieve the de- 
sired enti-hypertenslve and anti-anginal effects while al- 



as 



40 



so 



(b) a concentration-dependent reduction in oxygen 
. consumption (down atraut 30% at an enantlomer 
concentration of lO^M); 

both effects were wholly or partly blocked by the NO syn- 
thase Inhibitor, L-NAME. 

poll] In an Wentlcal study, the S(-) enantiomer gave 
no evidence of nitrite production and, while a reduction 
- in - oxygen - consumption -was- obser/ed, - l ^was ^ot. 
blocked by U-NAME, ' 

[0012] As lndk:ated, maximum NO release as meas- 
ured by nitrite production was observed at a free con- 
centratbn of R(+) enantiomer of iO-^M or 0/1 ng^ml; this 
figure oorresponds to a plasma protetn*bound concen- 
tration of about 30ng/ml, that is, some 6x the optimum 
plasma concentration for the S(-) enanttomer (AmerJ 
CardhlTS A1 0-A1 7 (1 994), D N Abernothy et al). 
[0013] It follows thai amiodipine racemate adminis- 
tered for optimum antl-hypertenshre effect of the S(-) 
-enantiomer-falls to provide-suffkrfent R(+> enantlomer- 
for optimum NO release. 

[0014] In a further series of experimerits based on the 
known ability of NO to regulate myocardial glucose up- 
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take {Circ Res 86 270 (2000), H Tada ei Bf^, the ability 
of the RW enantlomer to relaaso vascular NO under 
hypoxic conditions was studied by measudng 

(a) the reduction In myocardial glucose uptake 
(MGU):and 

(b] the increase in me time to cessation of beating 
(TCB) 

of hypoxic Langendorff mouse hearts perfused wiih a 

lO-^M solution of the enantlomer. 

[001 5J The R(+) enantlomer produced 

(a) a reduction In myocardial glucose uptake of from 
0.57 jig/mf^ln-mg to 0.27 jig/min.nrig, a reduction of 
over 50%; and 

(b) an Increase In the lime lo cessation or beaiing 
of from 9 minutes lo about 33 minutes. 

[001 BJ Tho MGU compares favourably with that of a 
normoxic heart (0.36 jxg/min.mg) and indicates that tho 
R(+) enantfomor goos some way towards protecting tho 
hypoxic heart through modulation of myocardial glucose 
uptake. This was reflected by an Increase InTCB of from 
g minutes to about 33 minutes, a three-fold Increase In 
survival time. 

{0017] It follows that the dose of amlodlpine racemate 
admlnislered for optimum anti -hypertensive effect of the 
S(-) enantlomer limits the amount of R(+) enantlomer 
available for additional protection of tho heart from hy- 
poxic damage. 

[0018] According to the present invention, therefore, 
there are provided compositions of amiodipine wherein 
the amount of S(-) enantlomer present is In the range 
1 .25mg lo 5mg and the ratio of R(+) enantlomer : S(-) 
enantlomer exceeds the 1 : 1 ratks found In the racemate. 
In order to achieve the desired combination of anti-hy- 
pertensive and NO-induced cardiovascular effects, the 
compositions of the invention typically contain a ratio of 
B(+) enanliomer: S(') enantlomer in the range 2:1 to B: 
l.ideally about 5:1. 

[0019] Ills also within the scope of the present Inven- 
tton that said compositions may exclusively comprise 
the R(+) enantiomer when only those cardiovascular ef- 
fects associated with elevated levels of vascular NO are 
required, for example, in the treatment of endothelial 
dysfunction arising from Ischaemla and reperfusion of 
the heart. 

[0020] It may also be usefultocombinothe R(+) enan- 
tiomer with a cardiovascular drug of alternative mecha- 
nism, for example, an ACE inhibitor, such as ramaprilat 
or quinapril, to provide an additive or synergistic effect. 
In this connection, It has been reported that amiodipine 
racemate'and rhe ACE Inhibitor ramaprilat appear to be 
synergistic In enhancing NO producflon in canine coro- 
nary mlcrovessels (JCardtovascPharmaco^^^Q5^202 



(2000), Zhang Qt all and in regulallng myocardial oxy- 
gen consumption (Am J Cardiol^ 92H-98H (1 999), Mi- 
tat ef ai). Insofar as the amiodipine is concerned, both 
effects are presumably being manifested through the R 

5 (+) enanliomer. 

[0021] A similar synergy in NO off eel might be expect- 
ed for the R(+) enantiomer of amiodipine in combination 
with a PDE5 Inhibitor which combination Is likely lo po- 
tentiate the responses to released NO. A partlculariy 

w preferred PDE5 Inhibitor for use in such a combination 
might be sildenafil. 

[0022] The R(+) and S(-) enantlomers used In prepar- 
ing the compositions of the invention may be prepared 
by chiral synthesis from a su liable optically pure precur- 

is sor or obtained from amiodipine racemate by any con- 
ventional technique, for example, by chronnatographic 
resolution using a 'chlraP column or by the preparation 
of diastereoiisomers, separation thereof and regenera- 
tion of the desired enantiomer. 

so [0023] Specifically, diastereolsomers may be ob- 
tained by reaction of the racemate with a suitable opti- 
cally active acid or base. The diasterolsoffiers are then 
separated, for example, by chromatography or fraction- 
al crystallisation, and tho desired enantiomer regencr- 

25 ated by treatment with an appropriate base or acid. The 
other enantiomer may be obtained from the racemate in 
a similar manner or worlced up from the liquors of the | 
first separation. 

[0024] The enantlomers used in the preparation of the 
30 compositions of tho invention are conveniently prepared 
from the free base of the racemate by means of tartrate 
diastereolsomers lislng the methodology described in 
US Patent No. 5,750,707. 

[0O25] Each of the resulting enantlomers maybe used 

35 in the form of its free base or converted to a suitable salt 
using conventional techniques, for example, by treat- 
ment with an appropriate acid. Preferred salts for the 
purpose of preparing the compositions of tho Invention 
Include the acctato, besylate, citrate, L-lactate, maleate. 

^0 malonate, mesylate, phosphate, succinate, l>tartrate 
and L-lartrate (heml- orfull where relevant). 
[002S] The enriched enantlomer mixtures of the 
present Invention may be prepared by (1) combining ap- 
propriate amounts of the two enantlomers, (il) adding an 

43 appropriate amount of 'excess' R(+) enantiomer to am- 
iodipine racemate , or (iil) preparing Ynlxed" crystals oach 
containing tho required ratio of R(-i-) and S{-) enantlom- 
ers. When preparing enriched mixtures in accordance 
v*lth these methods, It Is viffthin the scope of the Invention 

so to combine two free bases, a free base and a salt, or 
two salts. Furthenmore, when combining hYO salts, the 
salt of one enantiomer may be combined with the enan- 
tlomer or racemate of tho same or a different salt. 
[0027] Compositions according lo the Invention may 

55 bo administered alone, but will generally bo adminis- 
tered In admixture with a suitable phamnaceutlcal exclp- 
lent, diluent, or carrier selected with regard to the Intend- 
ed route of administration and in accordance with stand- 
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ard pharmaceutical practice. 
[0028] For example, the compositions of the Invention 
may be administered creUy. buccalby, or subiineually In 
the form of tablets, capsules, ovules, elixir, solutions, 
or suspensions, which nnay contain flavouring orcolour- 
Ing agents, for immediate-, delayed- or controlted-re- 
lease applications. 

[0029] Such tablets may contain exciplents, such as 
microcrystalltne cellulose, lactose, sodium citrate, calci- 
um carbonate, dibasic calcium phosphate and glycine. 
dl8 integrants, such as starch (preferably com, potato, 
or tapioca starch), sodium starch glycoiiate, croscarmef- 
lose sodium and certain complex silicates, and granu- 
lation binders, such as polyvinylpyrrolidone, hydroxy- 
propylmethylcellulose (HPMC), hydroxypropylcellutose 
(HPC), sucrose, gelatin and acacia Additionally, lubr^ 
eating agents such as magnesium stearate, stearic add, 
glyceryl behenate and talc may be Included, 
[0030] Solid compositions of a similar type may also 
be employed as fillers in gelatin capsules. Preferred ex- 
ciplents in this regard include lactose, starch, a cellu^ 
lose, milk sugar, or high motecular weight polyethylene 
glycols. For aqueous suspensions and^or elbdra, the 
compositions of the invention may be combined with 
various sweetening or flavouring agents, colouring mat- 
ter, or dyes, with emulsifying and^or suspending agents 
and with diluents, such as water, ethanol, propylene gty* 
col and glycerin, and combinations thereof. 
[0031] The compositions of the invention may also be 
administered parenteraily. for example. Intravenously, 
Intra-arterlally, IntraperitoneaHy, intrathecally, intraverv 
tricularly. Intrastemaliy. intracranlatiy, intramuscularly, or 
subcutaneously, or they may be administered by \niur 
sion techniques. They are best used In the fonn of a ster- 
ile aqueous solution which may contain other substano^ 
06, for example, enough fiaits or glucose to moka the 
solution isotonic with blood. If necessary, the aqueous 
solutions should be suitably buffered, preferably to a pH 
of from 3 to g. The preparation of suitable parenteral 
formulations under sterile conditions Is readily acconrv 
plished by standard pharmaceutical techniques well- 
known to those skilled In the art. 
[0032] For oral and parenteral admlnlstratton to hu- 
man patients, the dafly dosage level of the composition 
of the Inventton will usually be from 2.5 mg to 55 mg In 
single or divided doses. 

[0033] Thus tablets or capsules of the composition of 
the invention may contain from 2.5 mg to 65 mg of active 
material and may be administered singly or two or more 
at a time as appropriate. The physician will determine 
the actual dosage which will be most suitable for any 
Indh^kiual patient and it will vary with the age, weight and 
response of the particular patient. The above dosages 
are exemplary of the average case. There can, of 
course, be Indivkluel Instances where higher or lower 
dosage ranges are merited and such are also within the 
scope of this Invention. 

[0034] The compositions o1 the invention may also be 



administered Intmnasally or by inhalation and are con- 
veniently delivered in the form of a diy powder Inhaler 
or an aerosol spray presentation from a pressurised 
container, pump, spray, or nebullser with the use of a 

5 suitable propeDant, &g. dichbrodlfluoronnethane, 
trlchlorofluoromethane. dtehiorotetrafluoroethane, a hy- 
drofiuoroalkane, such as 1,1,1,2-tetrafluoroethane 
(HFA 1 34A®) or 1 .1 ,1 ,2,3.3>heptafluoropropana (HFA 
227EA®), carbon dioxide, or other suitable gas. In the 

10 case of a pressurised aerosol, the dosage unit may be 
detenmlned by providing a valve to deliver a metered 
amount. The pressurised container, pump, spray, or 
nebullser may contain a solution or suspension of the 
acthre compound, ag. using a mbdure of ethanol and 

13 the propellant as the solvent, which may additionally 
contain a lubricant, e.g. sorbltan trioleate. Capsules and 
cartridges (made, for example, from gelatin) for use In 
an Inhaler or insumator may be fomiulated to contain a 
powder mix of a composition of U^e invention and a sult- 

20 able powder base, such as lactose or starch. 

[0035] Aerosol or dry powder fonnu lations are prefer- 
ably arranged so that each metered dose or *puff' con- 
tains from 2 mgto 1 D mg of the composition for delivery 
to the patient. The overall daily dose with an aerosol Will 

^ be In 1^6 range of from 2.5 mg fo 55 mg whioh may be 
administered in a single dose or, more usually, in divided 
doses throughout the day. 

[0036] Atternatlvely, the compositions of the invention 
may be administered In the form of a suppository or pes- 

^ sary. or they may be applied topically in the fomi of a 
lotion, solution, cream, ointment, or dusting powder. The 
compositions may also be administered transdemnaiiy. 
for exannple. by the use of a skin patch. They may also 
be administered by the ocular route, partksuiarly for 

35 treatment of the ^e. 

[0037] For ophthalmic use, the compositions of the in- 
vention may be fomiulated aa micronlsed euspenslons 
in Isotonic, pl-l-adjusted, sterile saline, or, preferably, as 
solutions in Isotonic, pH-adJusted, sterile saline, option- 

40 ally In combination with a presen^atlve, such as a ben- 
rylalkonlum chloride. Alternatively, they may be foniiu- 
lated in an ointment, such as petrolatum. 
[0038] For topical application to the skin, the compo- 
sition of the Invention may be fonmulated as a suitable 

45 ointment containing the acthre material suspended or 
dissoh/ed In, for example, a mixture comprising one or 
more of the folbwing: mineral oil, llquki petrolatum, 
white petrolatum, propylene glycol, polyoxyethylene 
polyoxypropylena compound, emulsifying wax and wa- 

so ter. Alternatively, they can be fomnulated as a suitable 
totion or cream, suspended or disso(ved in, for example, 
a nnlxture comprising one or more of the following: min- 
eral oil, sorbltan monoetearate, a polyethylene gVcol, 
liquid paraffin, polysortate 60, cetyl esters wax, cetearyl 

55 alcohol. 2-octykJodecanol, benzyl alcohol and water. 
[0039] RnaJly, the compositions of the invention nnay 
be administered via Intracavemosal Injection. 
[0040] The preparation of an enriched enantiomer 
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mixture In accordance with the present Invention and 
pharmacGUflcal compositions thereof Is Illustrated by 
the following examples: 

EXAMPLE 1 

PREPARATION OF Rf+^ AML QDIPINE SALTS FROM 
RACEMIC AMTodIPINE BESYLATE 

(i) PRPPARATlQM OF RACEM IC AMLQDIPINE FREE 
BASE 

[0041 1 To a slight suspension of racemte amiodlplne 
besylate (100.37 g. 0.177 mol) [prepared by the method 
described In European Piatent No. 0244944] In methyl- 
ene chloride (250 mU 2.5 mUg) and water (250 mL, 2£ 
mUg) was added tl M sodlunn hydroxide (24 mL) to 
Bchlevo pH 1 3-14. The mixture was stinted for ten min- 
utes during which time it became a solution. The myers 
wereseparatedandthoorganlc layer washedwith water 

(1x 260 mL).and gravity filtered through a magnesium 
sulphate (25 g) bed. The magnesium sulphate was 
washed wfthmothylenechloride (40 mL) andtothecom- 
bined filtrates was added dimethyl sulphoxlde(360 mL). 
The methylene chloride was removed on a rotary evap- 
orator (45 minutes on a water aspirator followed by 15 
minutes under high vacuum). 

(2) P REPARATION AND SEPARAT ION OF R(4.) 
AMLQDIPINE TARTRATE DIAS TEREOISOMER 

[0042] To the dimethyl sulphoxide solution of racemic 
amiodlplne free base obtained In Step (1 ) was added a 
solution of L-tartarIc acid (6.62 g. 0.044 mol. 0.25 equhr) 
In dimethyl sulphoxide (360 mL). The solution was 
stirred at ambient temperature for six hours and the re- 
suiting solid collected by suction filtration and washed 
with acetone (200 mL). (Note: it is important that the 
dimethyl sulphoxide be completely removed from the 
solid before the solid Is washed with acetone.) The solid 
was dried in vacuo at 50°C overnight to give (R)-am- 
lodlplne-heml4.-tartrate-DIWSO-sohfate (68.25 g) as a 

pale yellow, taclcy soUd. The filtrate was set aslds and 
maybausedmthelso!atlonof(5)-amlodiplnotreebase. 

p^ pRPPARATlON OF R(+)A MLQDtP1NE FREE BASE 

[0043] To a solution of the (R)-amlodipinB-heml-L-tar- 
trate-DMSO-solvate (68.25 g) obtained in Step (2) in 
methylene chloride (345 mL. 5 mUg) was added a so- 
lution of 50% sodium hydroxide (73 mL) tn water (72 
mL). The solution was stirred at ambient temperature 
for 40 minutes. The layers were separated and the or- 
ganic layer extracted with water (1 x 1 50 mL) and gravity 
filtered through a magnesium sulphate (25 g) bed. The 
magnesium sulphate was washed with methylene chlo- 
ride (40 mL) and the methylene chloride removed on a 
rotary evaporator using a water aspirator. Heptane was 



added to the evaporation flask as the volume allowed. 
Eventually, att of the methylene chloride was removed 
and 600 mL of heptane was added to the flaslc. The re- 
sulting solid was collected by suction filtration, washed 
5 with heptane and dried in vacuo at 50»C overnight to 
gWe (R)-amlodipine free base (19.4 g, 53.4% yield) as 
an off-white solid. 



Chemical purity by HPLC 
Chiral purity by HPLC 



99.05% 
98.88% 



^Ay onirpARATIQN OF RM SALTS 
(a) SUCCINATE 



[0044] To a solution of the (R)-amtodlpine free base 
(1 0 g, 2.45 mmol) obtained In Step (3) In ethanoi (15 
mL) was added succinic acid (0^9 g, 2.45 mmol) in ©th- 
anol (8 mL). The mixture was allowed to stand at ambl- 
^ ent t temperature overnight The resulting solid was col- 
lected by suction filtration, rinsed with cold ethanoi and 
dried in vacuo at 40-0 overnight An additional 6 hours 
In vacuo at 60»C gave the (R)-amlodiplne succinate 
(1 .11 g, 86.0% yield) as a white solid. 

(b) MESYLATE 

[0045] (RVAmlodlplne free bass (1 .0 g. 2.45 mmoO 
obtained In Step (3) was dissolved in Isopropyl alcohol 
^ (23 mL) after fifteen minutes stirring at ambient temper- 
ature. Methanesulphonic acid (054 g. 2.45 mmoO In Iso- 
propyl alcohol (2 mL) was added and the solution stinted 
at ambient temperature for 3 hours. After cooling In the 
refrigerator overnight, a small amount of sofld had 
^ fomied wWch amount slightly increased after a further 
night In the freezer. The solid was coltected by suction 
filtration, rinsed with cold Isapropyl alcohol and dried In 
vacuo at 40»C overnight. Drying In vacuo at 80«C over- 
night gave the (RVamlodipine me^ate (1 .08 g, 87.4% 
yield) as a beige solid. 

EXAMPLE 2 

DPCP ARATIQN OF Sf-) AM » nniPilslg SALTS FROM 
45 A-re 



RACEMIC AIV» QDIPINE BESYLATE 



[0046] S(-) amlodipine succinate and S(0 amiodlplne 
mesylate may be prepared In analogous fashion using, 
for example, D-tartaric add rather than L4artartc add In 
^ Step (2) to prepare and isolate the corresponding dlas- 
tereoisomer. Alternatively, the L-tartaric dlsastereol- 
somer may be worthed up from the liquors left after iso- 
lation of the R(4.) dlastereolsomer. 

55 
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EXAMPLES 

OPTIONAL PREPARATIONS OF ENRICHED 
ENANTIOMER MIXTURE 

[0047] 

(1) Jo. 0^5 ipoja of R{+) enantiorner freo base or a 

salt thereof prepared by a method In ac^rdance 
with Examptd 1 was added 0.1 mole of S(-} enanti- 
omertreebase or asait thereof prepared by ameth- 
od In accordance wKh Example 2 and the resulting 
- mixture homogenised. 

(2) To 0.2 mole of racemlc amlodlpino besylate was 
added 0.4 mole of R(+) enanttomer free base or a 
salt thereof prepared by a method In accordance 
with Example 1 and the resulting mixture homoge- 
nised. 



(continued) 



5 . 



Capsules 




mg/capsule 


Colloidal anhydrous silica Ph Eur 
Magnesium stearate Ph Eur 
Bit weight 


0.30 
3,00 
300.00 . 
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(3) A solution cotr^rislng OJS mole of H{^) enanti- 
omerf ree base oraaalt thereof prepared by a meth- 
od In acoordanoe with Example 1 and 0.1 mole of 
S(>-) enantiomerfree base or a salt thereof prepared 
by a method In accordance with Example 2 was al> 
lowed to ciy&talliso and the resulting crystals filtered 
off. • ■ 

EXAMPLE 4 

SUITABLE FORMULATIONS 
[004q 



[0050] The active Ingredient Is sieved and blended 
with the other components. TTie mbc fs filled Into Size 
No. 2 hard gelatin capsules using suitable machinery. 
Other doses may be prepared by altering the fill weight 
mid. If necessary, changing the capeufe size to suit. 



Claims 

1. A pharmaceutical composition comprfsing an NO- 
releasing amount of the RM enantiomer of am- 
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Tiliblets 




mg/kabiet 


Active ingredient 


24.24 


Microcrystainna cellulose Ph Eur 


50.00 


Lactose Ph Eur 


121.76 


Croscarmeilose sodium NF 


2.00 


Magnesium stearate Ph Eur 


2,00 
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[0049] The active Ingredient is sieved and blended 
with the other components. The resultant mix is com- 
pressed Into tablets using a rotary tabletpress (Manesty 
Betapress) fitted with 6 mm normal concave punches. 
The resultant tablets may be film-coated with an appro- 
priate fdm-coating material. 
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iodiplne or of a phannaceuticalty accq>tablB salt 
thereof, an anti-hypertensive amount of the S(-) 
enantiomer of amlodlpina or of a pharmaceutically 
acceptable salt thereof and a suitable exctplent, 
diluent, orcanier, characterised In that said enan- 
tiomers are present in a ratio by weight (based on . 
free base) of R(+) enantiomer: S(-) enantiomer of 
greater than 1:1. 

A phamiaceutical composition according to Clalm- 
1 wherein said ratio is less than 10:1 . 

A phamiaceutical composition according to Claim 
1 or 2 Wherein said ratio is in the range 2:1 to 8:1 . 

A phannaceutica] composition according to any of 
Claims 1 to 3 wherein said ratio is approximate^ fi: 
1. 

A phannaceuUcal composition according to any of 
Claims 1 to 4 which comprises a mixture of single 
crystals of the R(4-) enantiomer or pharmaceuttcaily 
acceptable salt lliereof and single crystals of the 8 
" (-) enantiomer or pharmaceutically acceptable salt ^ 
thereof In the desiied ratio. 

A phanmaceutlcal composition according to Claim 
5 wherein both enantiomera are In the fonm of phar- 
maceutically acceptable salts. 



Capsules 




mg/bapsule 


Active ingredient 


18,18 


Lactose Ph. Eur 
Maize starch Ph Eur 


208.89 
69.63 



7. . A phamiaceutical composition according to Claim 

e wherein the salts of both enantiomers have the 

same counter ion. 



-^—8- — ^A-pharmaceutlcal compositiorraccording to- anyof- 
Claims 1 to 4 which comprises stngleciystals of the 
R(-i-) enantiomer or phamnaceuticaliy acceptable 
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salt therdot and mlxsd crystals containing both the 
R(+) enanttomer and the S(-) enantionner or phar- 
maceutlcally acceptable salts of one or both thereof 
In the desired raitio. 

9. A pharmaceutical composraon according to Claims 
8 wiierein the nnlxed crystal are racemic. 

10. A pharmaceut'tcal composition according to Claims 
8 and 9 wherein the R(-i-) enantiomer is In the tomi 
of a pharmaceuticaliy acceptable salt and the enan- 
tlomers In the mixed crystals are also In the form of 
pharmaceuticaliy acceptable salts. 

11 . A pharmaceutical composition according to any of 
Claims 8 to 10 wherein the salt of the R(+) enanti- 
omer and the salts ot the enantiomers In the mixed 
crystals all have the same counter Ion. 

12. A pharmacautical composition according to any of 
Claims 1 to 4 which comprises mixed crystals con- 
taining both the B{+) enantiomer or pharmaceuti- 
caliy acceptable salt thereof and the S(-) enanth 
omer or pharmaceuticaliy acceptable salt thereof in 
the desired ratio. 

13. A pharmaceutical composition according to Claim 

12 whorein both enantlonrvGrs are In the form of 
pharmaceuticaliy acceptable salts. 

14. A phamnaceutical composition according to Claim 

13 wherein the salts of both enantiorrters have the 
same counter ion. 

15. A phamiaceutical composition according to any of 
Claims 7. 11 or 1 4 wherein said counter Ion is me- 
sylate or succinate. 

16. A pharmaceutical composition according to any of 
Claims 1 to 15 which Is in the fonm of a tablet or 
capsule suitable for oral administration. 

17. A pharmaceutical composition according to any ol 
Claims 1 to 15 which is in liquid dosage torni. 

18. A phannaceutlcat composition according to any of 
Claim 1 to 1 5 which Is In the form of a solution suit- 
able for intravenous (Iv) administration. 

19. A process for the preparation of a composition ac- 
cording to any of Claims 5 to 7 wherein single crys- 
tals of the R(+) enantiomer or pharmaceuticaliy ac- 
ceptable ealt thereof are mixed In the desired ratio 
with single crystals of the S(-) enanUomer or phar- 
maceuticaliy acceptable salt thereof. 

20. A process for the preparation of a composition ac- 
cording to any of Claims 8to 11 wherein single crys- 
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tals of the R(+) enantionf>er or pharmaceuticaliy ac- 
ceptable salt thereof are mixed In the desired ratio 
with crystals containing both the R(+) enantiomer 
and the S(-) enantiomer or pharmaceuticaliy ac- 
ceptable salts of one or both thereof. 

21. A process for the preparation of a composition ac- 
cording to any of Claims 12 to 14 wherein mixed 
crystals containing both the R(+) enantiomer and 
the S(') enantiomer or phannaceuUcelly acceptable 
salts of one or both thereof in the desired ratio are 
formed by cociystaliisation. 

22. The R(+) enantiomer of amiodiplne or a pharma- 
ceuticaliy acceptable saltthereof for use in the treat- 
ment of a condition for which a vascular NO-releas- 
Ing agent Is indicated. 

23. The use ot the R(+) enantiomer of amiodiplne or of 
a pharmaceuticaliy acceptable salt thereof in the 
manufacture of a medicament for the treatment ot 
a condition for which a vascular NO-releasing agent 
is Indicated. 

24. Use according to Claim 23 wherein said medica- 
ment is a phamacoutical composition In accord- 
ance with any of Claims 1 to 18. 

25. A pharmaceutical composition according to any of 
Claims 1 to 18 for use In the treatment of a condition 
for which a vascular NO-reloasIng agent Is indicat- 
ed. 

26. A method of treating a condition forwhich avascular 
NO-releaslng agent Is indicated which comprises 
the administration of a phamnaceutical composition 
in accordance with any of Claims 1 to 18. 

27. The use of the R(+) enantiomer of amiodiplne or of 
a phamnaceutically acceptable sail thereof In the 
manufacture ot a medicament for the treatment of 
a condition for which both an anti-hypertensive 
agent and a vascular NO-releaslng agent are indi- 
cated. 

28. Use according to Claim 27 wherein said medica- 
ment Is a pharmaceutical composition In accord- 
ance with any of Claims 1 to 18. 

29. A pharmaceuticai composition according to any of 
Claims 1 to 1 8 for use In a treatment of a condition 
for which both an arttl-hypertensive and a vascular 
NO-releaslng agent arc indicated. 

30. A method of treating a condition for which both an 
antl-hypcrtcnsiva agent and a vascular NO-releas* 
Ing agent are indlcBted which comprises the admin- 
istratton of a pharmaceutical composition in ac^rd- 
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ancd with any of Claims 1 to 1 8. 

31. A pharmaceutical composition comprising an NO- 
refeaslng amount of the R(-f] enantlomer of am- 
(odlpine or of a phamiacouticaily acceptable salt s 
thereof, an NO-Inducing amount of an ACE Inhibitor 
and a suitably exdpfenti diluent, or carrier. 

32. A composition according to Ctaim 31 wherein said 
ACE Inhibitor Is ramaprilat or quinapril. w 

33. A phamiaceutfcal composition comprising an NO* 
releasing amount of the RC-f-) enanttonf)er of anv 
lodipine or of -a phamiaceutlcally acceptable salt 
thereof, an NO-potentlatlng amount of a PDE5 in- w 

hibitor and a suitable exclpfent, diluent, or carrier. ^ 

34. A composition according to Claim 33 wherein said O 

PDE5 Inhibnor is sildenafil. 
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